Abstract
rather than respond to contamination and outbreaks.
155
Specific organisations have become involved in the protection of the herb and spice industry.
156
The European Spice Association (ESA) is a non-profit organisation made up of national
Herb and Spice Industry Supply Chains

168
Supply chains in the herb and spice industry tend to be long, complex and can pass through provides an early opportunity for adulteration and needs to be carefully monitored. In more 181 modern processing plants, the product is often enclosed during this process. In addition, 
The addition adulteration of colour to spices to improve their value is a common occurrence. 
258
There is still a continued risk of adulteration with dyes in spices.
259
The results in Table 2 
Public Health Risks and Impact Due to Economically Motivated
273
Adulteration
274
The main motivation for the addition to, or substitution of the authentic product is for 275 economic reasons, however, with the cases outlined in Table 3 , a number of health risks were 276 a detrimental result of this criminal behaviour. There is an increasing concern over the 277 introduction of hazards from food fraud. It is a constant and growing concern in the food 278 industry, with greater actions needed to be put in place to detect it.
279
There are three types of food fraud risks that pose a threat to the public: allergic reaction to an unknown product that has not been outlined in the label.
285
The detection of undeclared nut protein in cumin and paprika in 2015 was one case where to Chinese star anise, and they are often even more difficult to distinguish as they can be sold 300 in broken or ground form. Therefore, chemical analysis is required to distinguish them.
gastrointestinal problems (Perret, Tabin, Marcoz, Llor and Cheseaux, 2011). 
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315
In a case reported in the Times of India (John, 2012), poor grade fennel seeds were coated 316 with waste marble dust and dye, and mixed in with the cumin product. In this case, it was the 317 treatment of the fraudulent product that caused the public health risk rather, than the fennel 318 seeds themselves.
319
The use of other plant cuttings such as olive leaves in the adulteration of oregano (Black,
320
Haughey, Chevallier, Galvin-King and Elliott, 2016) can also pose a health risk to the 321 consumer. As these leaves are not produced for consumption, it is unknown how these 322 cuttings may be treated. In the case of olive leaves in particular, evidence of pesticides can be 323 found (Elliott, C-personal communication). Pesticide residues pose a health risk, and hazards 324 such as toxicity, carcinogenicity and mutagenicity are associated with them (WHO, 2010).
325
There are many possible risks with food adulteration. Therefore, it is vital that there is 326 adequate policing of the supply chains and the food industry to deter and try to prevent any 327 fraud before it is too late. Illegal dyes are a constant threat to the international food industry and are found 336 intermittently, as indicated by the alerts in Rapid Alert System for Food and Feed (RASFF).
337
Examples from RASFF and the possible health impacts can be seen in Table 4 .
338
It is vital that authentication testing is carried out to detect cases of economic fraud and to 
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434
The methods for the detection of adulteration in herbs and spices using DNA analysis performed better than NIR in this study when analysed separately, the classification results
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570
from the combined approach proved to be even more successful. Scientific, 2016). When it was used to detect paprika adulterants, it detected Sudan 1 dye at 0.1%, tomato skin at 0.5% and brick dust at 5%. 
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653
The analysis of adulteration using spectroscopy and in some cases mass spectrometry 
657
For the quantification of adulterant in a sample, PLSR analysis is used frequently. offer a rapid, robust screening technique that is cost effective and requires little expertise.
694
There is an increasing need for screening techniques that can detect EMA over a range of 695 products in the growing herb and spice industry. 
